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Abstract Background.^ The relation between passive 
smoking an<3 lung cancer is of great public health impor¬ 
tance. Some previous studies have suggested that eipo* 
sure to er^vironmental tobacco smoke in the household 
can causeTung cancer, but others have found: no effect. 
Smoking by the spouse has been the most commonly 
used measure of this exposure. 

Methods. In order to determine whether lung cancer is 
associated with exposure to tobacco smoke within the 
household, we conducted a popuiation*based case-con¬ 
trol study of 191 patients with histologically confirmed pri¬ 
mary lung cancer who had never smoked and an equal 
number of persons without lUng cancer who had never 
smoked. Ufetime residential histones including informa¬ 
tion on exposure to environmental tobacco smoke were 
compiled and analyzed. Exposure was measured m terms 
of •‘smoker-years." determined by multiplying the number 
of years m each residence by the number of smokers in 
the household. 

T he 1972 Surgeon, CeneraTs report dealt with the 
health consequences of passive smoking or envv 
ronmental tobacco smoke for the first time.' In 1986 
the entire report was devoted to the issue: it concluded 
that “involuntary smoking is a cause of disease includ¬ 
ing lung cancer in healthy non-smokers."*More than 
a dbzen epidemiologic studies have assessed the rela¬ 
tion between passive smoking and lung cancer.The 
findings have ranged' from no detectable increase in 
risk'^ '* to a moderate (about twofold), statistically sig¬ 
nificant increase.*"’ Most studies have found only 
small elevations in risk, which are frequently not sta¬ 
tistically signifieani.^®-® In a meta-anaiysts of all the 
available studies in 1986> Wald et al. found a slightly 
increased risk of 1 ling cancer associated with environ¬ 
mental tobacco smoke.** 

We undertook the current study in an attempt to 
clarify’ further the role of passive smoking in causing 
lung cancer. In this report we discuss exposure to to¬ 
bacco smoke in the household as a possible cause of 
lung cancer among nonsmokers. 

Methods 

We conducted a population-bated, individuallv matched case- 
control study in New York State from 1982 to 1985 The cases 
were drawn from seven Standaid Metropolitan Suustical .Veas 
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Results. Household exposure to 25 or mors sfrwker- 
years during childhood and adolescence doubled the risk 
of lung cancer (odds ratio. 2.07; 95 percent confidence 
interval. t.16 to 3.68). Approximately 15 percent of the 
control subjects who had never smoked reportedThis level 
of exposure. Household exposure of less than 25 smoker- 
years dunng childhood and adolescence did not increase 
the nsk of lung cancer. Exposure to a spouse s smoking, 
which constituted less than one third of total household 
exposure on average, was not associated with an in¬ 
crease in risk. 

CofKiusions. The possibility of recall bias and other 
methodologic problems may influence the results of case-, 
control studies of environmental tobacco smoke, ftonethe^ 
less, our findings regarding exposure during early life sug¬ 
gest that approximately 17 percent of lung cancers among 
nonsmokers can be attributed to high levels of exposure 
to cigarette smoke during childhood and adolescence. 
(N Engl J Med 1990; 323:632-6.) 

iBulTato. Roch«ter.,Svracus< Uiica-Rome. .Albanv-Schenectadv- 
Trov. Binghamton, and greater .Nfw York, e.xciUding the five bor¬ 
oughs of New YorkCitv). This geographic area compnies 23 coun¬ 
ties. with approsimaietv 125 diagnostic or treatment facilities, and a 
population base of nearlV 10 million people special ss stem for the 
rapid ascenainment of cases of: lung cancer was established in these 
125 facilities so that patients couldT^ identified and enrolled as soon 
after diagnosis as possible. .All new cases of lung cancer «diagnosed 
clinicailv. histologicalH, or both) were regularlv identified at the 
panicipating hospitals. The .New York State Cancer Registry was 
checked rouiinelv to idfcniifv anv cases that might base been mused 
by the hospitalibased reporting svstem. 

Information on smoking was muiallv obtained from the patienu' 
medical records. .AIL the case patients reported as having never 
smoked or as former smokers or whose smoking htstorv was un¬ 
known were contacted bv telephone, and their smoking status wu 
confirmed. To be included as a “case'^ in the studv, a patient had to 
reside in the 23-couniy area, be between 20 and 80 vean of age. 
never have smoked more than 100 cigarettes inonsmokers) or have 
smoked at some time but not have smoked more than 100 cigarettes 
in the 10 vears before diagnosis iformer smokers), and have been 
given a diagnosis of pnmarv lUng cancer between July I. 1982. and 
December 31. 1984., that was confirmed on reexamination of the 
paiholbfical specimens and clinical records Slides or blocks of tis¬ 
sue were available for all but five of the case patients All maiersali 
were reviewed bv investigators who were blinded with respect to the 
patient s initial diagnosis, smoking historv. and other nsk factors. 
Interviews were conducted with 76 percent of the eligible patients 
or their closest available relatives or friends <surrogates) 

Control subj^u were individually matched to the patienu and 
were selected by screening the files of the New York State Depart¬ 
ment of Motor Vehicles. This source of controls was considered 
appropriate since ii was population-based and providhi most of the 
information necessary to perform the matching A list of potential 
control subjecti for each case patient was selected on the basis of 
age (within five yean), sex. and countv of residence. Potential con¬ 
trol subjecu were conucted by telephone. The first eligible subject 
who was found to match the case patient in terms of smoking histo¬ 
ry (nonsmoker or former smoker) and who agreed to paniopate was 
enrolled in the study . An additional matching vanable considered at 
the time of dau collection was the type of interview — i.e.. direa 
interview with the patient or control subject versus interview with a 
surrofite respondent. When a surrogate case patient had to be 
interviewed, we also interviewed a surrogate for his or her matched 
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control, even when the control subject was available and wilUnf to 
be interviewed. Further informanon on ihe methods used in the 
siudv IS available else where.'* 

Data were collected for 439 case^onirol pairs. Of these. 242 pairs 
were former smokers and 197 pairs had never smoked Separating 
the residual elTects of direct smoking from those of passive smoking 
among former smokers involves more complex analytic and inter* 
pretaiional!issues than does an examination of the effects of passive 
smokin? m those vvho ha\e never;smoked. This report is therefore 
limited to persons who never.smoked. Six of the 19* pairs who had 
never smoked were mismatched in termi of the tvpe of interview 
direct \s surrogate- and have therefore been e.xcluded. Thus, the 
anahses reported here were based on 191 matched case—control 
pairs A total of 129 pairs were interviewed direcilv. and surrogates 
were intcrMewcd fOr 62. 

All information was collected dunng a face-to-face interview with 
use ofj a precoded questionnaire. Case patients and control subjects 
were interviewed m exactly the same fashion, and except for items 
concerning the clinical'aspects of the current medical condition, 
both groups answered the same questions. 

Information about smoking in the household was collected sepa* 
ratelv for each residence in which the subject had lived for one vear 
or more, up to a ma.ximum of 12 residences. The number of “smok* 
er-vears ' of exposure was calculated'bv multiplying the number of 
vears the subjpci lived in each residence bv the number of smokers 
!including the spouseVin that residence. The products for all resi¬ 
dences were summed. 

Smoking bv the spouse was also recorded separately from that bv 
other household members in a subsequent section of the question¬ 
naire. The information consisted of the number of vears the spouse 
had smoked while living with the case patient or control subject and 
the number of cigarettes smoked per dav Smoker-vears of exposure 
ffom the spouse s smoking were calculated in the same manner as 
for the enure household. Pack-vean of exposure from the spouse 
w ere calculated by muliiplving the number of packs smoked per dav 
bv the number of vears that the spouse smoked while living wuh the 
subject. If the subject had been mamed to more than one smoker, 
then the numbers of smoker-vears and pack-years of exposure for 
all spouses were summed. 

The questionnaire also included secuons on exposure to environ¬ 
mental'tobacco smoke in the workplace and in social setungs out¬ 
side the home. The format for these questions diifered from that 
used to collect data on exposure in the household. The summary 
results of this analysis are presented here; detailed hndinp arc 
available elsewhere.'* 

Statistical techniques appropriate for the analysis of individually 
matched case-control studies were used.*^ For clarity of presenta¬ 
tion. percentages were tabulated for case padenu and control sub¬ 
jects separately, rather than for matched pairs. However, odds ra¬ 
tios were computed on the basil of the matched pairs. The 
conditional logistic*regression modd was used in the multivariate 
analyses.*''^ Comparisons of the effects of exposures that occurred 
during different periods of the subjecu* bves were based on evalua¬ 
tion of differences in the magnitude of appropriate logistic-regres¬ 
sion coeiBcienu. For sutistical lesting o( these differences, we 
used the variance-covariance matrix (rom the logistic-regression 
analyses. 

RjE 5 U 1 .TS 

Smoking by spouses contributed a large propor¬ 
tion of lifetime exposure to environmental tobacco 
smoke but was not the chief source of exposure. Table 
I shows the amount of exposure to environmental 
tobacco smoke (Expressed in smoker-years) during 
childhood and adolescence, during adulthood, and 
from the spouse for the 191 control subjects who had 
never smoked. There were only small difTcrcnccs be¬ 
tween men and women. The spouse contributed about 
30 percent of the lifetime smoker-years of exposure; 
the correlation coefficients for exposure from the 
spouse and lifetime exposure were 0.37 for men and 


Tabla 1. Oistnbohoft of Smoker-Years of Exposure to Environ¬ 
mental Tooacco in the Household.* 


C*nco*T 04 E.XPOM.U 

Min 


Lifetime smoker-yean. 

46 6r33 7 

52 7^42.9 

mean sSD 

Smoker-vears dunni childhood and adoiescence^ 


Mean rSD 

15 4Z20 6 

16 1-16 2 

Percent of lifetime exposure 


}0'6 

Correlation with lifetime exposure 

0 92 

Qi61 

Srrwkef.yean from spouse 

Mean rSD 

U 0=»7 0 

16 2rl6 7 

Percent of lifetime exposure 

:8 0 

M) ^ 

Covreiatten with lifetime exposure 

0 )7 

0 51 

Smoker-yean dunng adulthood from 

1 

1 

1 

c 


Mean, r SD 

11 12JI 0 

201=29 9 

Percem of lifetime exposure 

519 

38 9 

Correlation ,with ihfecimc exposure 

0 911 

083 


tm *3 nvUt «iS IM r»fnai( cotMTOri w6|«ra wVo hiri nrrer unoiM mon rtwi lOO 
ctfarom InformKMM os wnoXtt-ycan o< (tpemn fitm thi \potm for <3 ffuUt md 140 
femsk conotS MSfOCd Smoi^r yean wm csIcuJMid by mulDpIrini Ow nsmbet of jrtan Sit 
uubfsct iiysd ts I midtnn by ritt aumSar at isieSjn w dM IksashoM 
*UMtkm2\ ymtat^. 

0:51 for womens Exposure during childhood and ado¬ 
lescence (,<2l years of age) contributed a similar per¬ 
centage of the lifetime smoker-years but correlated 
more closely with lifetime exposure (corrclktion coeffi¬ 
cient, 0:92 for men and 0.61 for women). The average 
lifetime exposure was 46.6 smoker-years for men 
and 52.7 smoker-yean for women. During adulthood, 
household exposure from sources other than the 
spouse was somewhat greater than from the spouse. 

Table 2 shows the odds ratios for dtvclbping lung 
cancer in relation to the degree of exposure to tobacco 
smoke in the household for the 191 nonsmoking case- 
control pairs. The data are stratified by Ibvels of expo¬ 
sure (measured in smoker-years) and by the periods of 
life when the exposure occurred. Exposures during 
childhood and adolescence were defined as exposures 
that occurred when the subjects were less than 21 
years of age. Exposures during adulthood include all 
household exposures from 21 years of age to the time 
of diagnosis. Although the odds ratios for the higher 
exposure categories are somewhat higher than those 
for the lower categories, no dear dose-response rela¬ 
tion is evident, and most of the 95 percent confidence 
intervals include I'.O. For exposures in childhood and 
adolescence, the highest level of exposure is associated 
with the greatest elevation in risk, and the 95 percent 
confidence interval excludes the null value (odds ratio, 
2.07; 95 percent confidence interval, 1,16 to 3.68). For 
the 129 case-control pairs who were interviewed di¬ 
rectly, the odds ratio for persons with 25 or more 
smoker-years of exposure in childhood anc^adoles- 
^jmee was 2.31 (95 percent confidence interval, I.16» 
Ttb4.61). 

^ With smoker-years during childhood and adoles¬ 
cence and smoker-years during adulthood treated as 
continuous variables and included simultaneously in a 
logistic model, each increment of five smoker-years of 
exposure during childhood and adolescence was found 
to increase the risk of lung cancer by 6.5 percent (95 
percent confidence interval, OJ to 13.2). On the other 
hand, each additional five smoker-years of exposure 
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Tatoit 2. Reiit)on)Cr<.Smok»ffYiafS 0 ^ Expcsijrt to Errviroomentil 
Tobacco Snr»o*cf to-tf)# Luf>g Car>caf amor>g Ptrsoni Who 
Navaf' Smoi^ad Mora man 100 Cigartttw * 


N>0 'SJf 

ShOKX» YIaA) 

Cam 

P*ntHTi 

Cqmtwu 

Ooc»IUr»»f5%CJ> 

•V- 

Childhood ind 

0 

61 (35 6) 


I*-:* 


94 {49 2h 

1 09 fO 61-17?) 

9 25 

5:2 a7 2) 

29 (13 2) 

2 0T(| 16-J 6S1 
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44(23 01 

39(20 4r 



37 (;19 4) 

4S (23 If 

064 (0 21) 

:5-i9 

4* (24 U 

50(26 2> 

Q tl (0 45-1 45) 

JO- '4 

36 <11 9^1 

32 (16 1)1 

1 00(0 52-1 93) 

915 

2H14 7) 

. 22(115): 

1 U (0 56-120) 

httarm 

0 

32(161) 

33 (17 31 


1 - :4 

:0(103) 

27 (14 I) 

0 71 (0,36-167)' 

25-^9 

33 (II 3) 

46 (24 n 

010 (0 43-150) 

50-*4 

44 ( 23 0): 

40 ( 20i9)' 

M9 (0 63-2 27) 

^5-99 

33 (17 31 

211(111 0) 

1 SO (0 13-3 90) 

9i00 
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24 (12:6) 
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*B«Md 0* naclMd cwvhccwm pmtn CliAraeiwi coKAttewi Mrnri OMi mm m 
for I p«noa te tipoMTt ifvnAari m cu n> »M «d vMfe i p rn n m «iii 

• a iinQ*jr-rMn> If Mi of Hiiduf. ptirnw ^ bbi ttw»y» «oi* 100. 

*^Um chM JI ymn of «i». 

during adulthood were estimated to have virtually no 
effect on risk (95 percent confidence interval* -3v3 to 
+ 2.8 p>ercent) . The difference in the magnitude of the 
effect between exposure during childhood and adoles¬ 
cence and exposure during adulthood did not achieve 
statistical' significance (P»0.12)i On the basis of 
the distribution of exposure leveb during childhood 
and adolescence among the control subjects and the 
magnitude of the effect of eaLily exposure, we estimate 
that approximately 17 percent oi all lung cancers 
in nonsmoken can be attributed to expenure to pas* / 
five smoke in the household during childhood and 
adolescence. On the basis of the odds ratios for 
the 129 case-control pain who were interviewed di¬ 
rectly, approximately 19 percent of lung cancer 
in nonsmokers appears to be attribuuble to exposure 
to environmental cigarette smoke in childhood and 
adolescence. 

Since smoking by the spouse has been the moat 
commonly reported measure of exposure to environ¬ 
mental tobacco smoke in previous studies, we exam¬ 
ined exposure fix>m the spouse separately, although 
exposure to environment;^ tobacco smoke from the 
spouse is also included in the results shown in Table 2. 
The odds ratios for exposure frequently differed ac¬ 
cording to the type of interview, especially for the 
data on exposure to a spouse's smoking. Table 3 there¬ 
fore shows the results of the analyses of exposure 
to environmental tobacco smoke from the spouse 
separately for subjects interviewed directly and those 
for whom surrogates were interviewed. The odds ratio 
for the development of lung cancer for those who 
ever had a spouse who smoked, as compared with 
those who did not, was 0.93 (95 percent confidence 
interval, 0.55 to 137) for those interviewed directly. In 
terms of smoker-years of exposure to the spouse’s 


smoke, the resulu show little effect, with an odds ratio 
of 1.07 for 25 or more smoker-years of exposure i95 
percent confidence interval. 0.59 to 1.97), Estimates ! 
based on pack-years of exposure from the spouse were 
similar to those based on smoker-yean. For both 
measures, there was Uttlb evidence of a trend accord¬ 
ing to amount of exposure among those who were 
exposed. 

Ail analyses were repeated for only the case-control 
pairs for whom wc had compllete and internally consis¬ 
tent data for all residences and marriages. Anv pair 
was dropped from these analyses if data were incom¬ 
plete or missing for either the case patient or the con¬ 
trol subject, leaving U3 pain of nonsmokers. Our 
purpose was to ensure that our conclusions were not 
dependent on the particular methods wc adopted to 
handle inconsistencies or missing iicms in the data set 
The findings were similar to those for the entire group 
of 191 pairs. The odds ratio for exposure to 25 or more 
smoker-years in childhood and adolescence was 2.59 
(95 percent confidence interval, 1.22 to 5.49). 

Exposure in the workplace was measured by record¬ 
ing the number of smokers who worked with each 
study subject during his or her lifetime and the 
amount of time the subjects spent working with 
these smoken. These exposures were compared for 
case patients and control subjects. Estimating the 
odds ratio as a continuous variable for an equivalent 
differcndal of 150 person-years of exposure gave 
an odds ratio of 0.91 (95 percent confidence interval; 

0.80 to 1-04)^ indicating no evidence of an adverse 
effect of environmental tobacco smoke in the work¬ 
place. Our assessment of smoking in social settings 
used an untested, semiquandtative index in which 
the case padent or control subject used a score of 
0 through 12 to indicate his or her regular exposure 
to tobacco smoke in social setungs during each decade 
of life. Cumuladve lifetime reported scores ranged 
from nearly 0 to more than 70. The odds rado for an 
increase of 20 in the cumuladve score was 0.59 
(95 percent confidence imerval, 0.43 to 0.81). Our 
analysis of exposure in social settings with use of 
this index showed a sudsdcaiiy significant inverse as- 
sodadon between cnvironmcniai tobacco smoke and 
lung cancer. 

Zhsct/ssioN 

We found a sudsdcaiiy significant adverse effect of O 
reladvely high levels of exposure to environmental to- ^ 
bacco smoke during the ea^ decades of life (up to the 
age of 2l)r^For those who were exposed to 25 or more 
smoker-yean during their first two decades of life, the qq 
risk of lung cancer doubled. This amount of exposure 
is equivalent to living with more than one smoker 
throughout childhood and adolescence — a high but mm 
not uncommon level of exposure. An exposure of ^ ^ 
this level was reported for approximately 15 percent of ^ 
the control group. By conoast, we found no adverse 
effect of exposure to enviromnental tobacco smoke 
during adulthood, induding exposure to a spoms who 
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Table 3. Relatton of Spouse's Snx>klr>g to the Risk of Lung Can¬ 
cer among Persons Who Never Smoked More than I CX) G»ga* 
rettes. According to Type of interview * 


T<tn Of Ntiiviix* 



naicT 

StllOCATt 


oddi rvw 

<95% C/i 

Ever had i spouse ♦ho smoked i 

So — 

Yes 0 93 fO 55-1 57): 

0 44 (0 19-1 02) 

Smoker-years of eiposure from > spouse 


i-:4 

>25 

0 7S rO 41-1 50) 

1 OTiO 59^1 97) 

0 33 (0 ri-l 03) 

0 33 (0 12-0 93) 

pKk-ytan of> eiposure from spouse 

A _ 


1-24 

23-49 

>50 

0 71 (0 37-1 33) 

0 9S )0 47-2.05) 

1 10 10 47^2 36) 

0 16(0 04-0 621 

0 6S iO'lS-2 60) 

0 20 (0 03-1,22) 

*BucdtM t29 caM-conool p!tinmtcrv»«fldiiirecUy puin for grtiom tirmftnri *eff 

inter>ictt«d Three of d*c 19) pun were ts eluded bccuuc for on* rnrrnocr of dw pfttr tticre 


mfo»TO»ijen iboui •hrhrt tubfcet Nad • ipouat *hp imokad Oau « »mok«- 
-ein of eipDwn wcrr avwlaMc for 129 cas*^on9Ql Iptin dma iiratrrtcwt and 59 pun 
iniwnr»e»» Oau on ptcI rtnn of exptmm *>trt ivai)ad4< for 122 pa*n 
Oifwi imervtrws and 51 pur* •»* tyrrefu* Cl oenoar* conAdmct tni*r»al Odds 

ntiio* an ihown for a pmon aritfi om eapoiurt speciMd u co mp farad »idt a ptno* »»d» no 
etpoturc to a apouat artw tmoftod 


smoked. Although problems of recall and other poten¬ 
tial biases may have influenced the results, our data 
suggest that exposure in early life may be a limited but 
important contributor to the risk of lung cancer in 
nonsmokers. A previous study with a small number of 
subjects found little evidence of an elevated risk 
of lung cancer among nonsmokers whose parents had 
smoked.'^ Children of parents who smoke have been 
shown to be especially susceptible to respiratory prob¬ 
lems that occur soon after exposure to environmental 
tobacco smoke.This type of susceptibility might 
initiate changes that eventually Ibad to lung cancer 
when the cxpxDScd children become adults, but we 
know of no specific mechanism that would explain our 
findings. 

We found no adverse effects of exposure to tobacco 
smoke in the workplace, although we did not have 
enough information about the level of exposure in 
the workplace to assess the precision of our measure¬ 
ments. The apparent protective effect of exposure 
in social settings is difficult to explain. During the 
course of this study, regulations in New York began 
to restrict smoking in the workplace and in social set¬ 
tings such as restaurants. We did not anticipate this 
development and cannot estimate how much the 
awareness of these new restrictions might have af¬ 
fected the responses of the study subjects or their 
surrogates. 

Evidence is clearly mounting that tobacco smoke 
inhaled passively by nonsmokers is potentially car¬ 
cinogenic. In a recent study, Maclure et al.^' found 
elevated levels of carcinogens in the blood of passive 
smokers. Lcvclk of hemoglobin adducts of 4-aminobi- 
phcnyl and adducts of 3-aminobiphcnyl were signifi¬ 
cantly elevated in subjects with confirmed exposure. 
The validity of this finding was supported by addi¬ 


tional evidence that showed a sharp decline in the 
levels of adducts among smokers who quit.''* 

At present, information on past exposure to envi- 
ronmcntal tobacco smoke can be obtained only by 
interview. The available biologic markers, such as co^ 
tininc, cannot be used to confirm exposure that oc¬ 
curred years or decades earlier. The use of interviews 
to obtain a lifetime Historv of exposure to passive 
smoking requires that the questionnaire be structured 
and the interview techniques be standardizedi so that 
all subjects are interviewed in the same wav. We took 
steps to ensure such standardization. Two recent re¬ 
ports may lead to improved ways to measure lifetime 
exposure to environmental tobacco smoke by means 
of interviews.In one of these studies, which at¬ 
tempted to evaluate the reliability of interview data by 
repeat interviews, information on exposure during 
childhood was found to be very reliable.''^ 

It was necessary to use surrogate respondents for 
about one third of the interviews, usually because the 
patients were too ill to be inteiviewed. To minimize 
potential bias, surrogates were also interviewed fbr the 
matched control subjects, and separate estimates were 
calculated^ for respondents interviewed directly and 
surrogate respondents. We used equal care in all types 
of interviews and in all subject areas covered in the 
interviews; however, the data we obtained in inter¬ 
views with surrogates still differed somewhat from 
those obtained in direct interviews. Inaccurate report¬ 
ing of exposure tends to bias odds ratios toward the 
null value unless a systematic bias is present. Data 
from surrogate respondents are likely to introduce 
random error because of the surrogate’s lAck of de¬ 
tailed knowledge of the subject’s exposure. On the 
other hand,; it is possible that the surrogates for pa¬ 
tients with lung cancer might tend to underreport the 
exposure contributed by their own smoking to a great¬ 
er extent than surrogates for control subjects. Such a 
difference could mask an actual increase in risk or 
reverse the direction of the association. The findings 
shown in Table 3 indicate that the use of data from 
surrogates may have Ibd to an underestimation of the 
effect of exposure from the spouse. Although our re¬ 
sults for exposure due to smoking by the spouse differ 
from those of earlier studies,'* our findings regarding 
Other types of household exposure support the conclu¬ 
sion that exposure to environmental tobacco smoke 
can cause lung cancer. 

Akiba et al.,* Dalager et al.,’ and Garfinkcl' have 
reported elevations in risk of 30 percent, 50 per¬ 
cent, and 10 percent^ respectively, associated with cx- 
p>osure to a spouse’s smoking; none of these increases 
were statistically significants With the exception of 
Chan et al.** and Koo et al.^^ in Hong Kong, these and 
most other investigators have reported point estimates 
that suggest an increased risk for those exposed. The 
duration of exposure, as me sis u red by the number 
of years the spouse smoked while living with the sub¬ 
ject, did not have a statistically significant effect in 
our data. Two studies that used the same measure 
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of exposure also failed to exclude the null value.*'* 
Garfinkel et al.,’ using a difTereni measure for duration 
of exposure (husband’s smoking in the last 5 and 
25 years), found one significant association among 
the large number examined. Exposure due to smoking 
by the spouse, expressed in terms of pack-years 
while the spouse was living with the subject, was 
found not to be significantly associated with lung can¬ 
cer, Using a comparable measure of exposure. Tricho^ 
poulos et al.^ reported relatively large increases in 
risk (greater than twofold). Perhaps our data do not 
show that smoking by the spouse increased the risk by 
itself because smoking by the spouse made up only 
about one third of the subjects' lifetime exposure 
to environmental tobacco smoke/ It is also possible 
that physical circumstances and differences in study 
areas, the size of residences, ventilation, and other 
important physical aspects of the living conditions, as 
well as social habits that afTect exposure within the 
family, will need! to be measured and analyzed before 
the differences in findings among the studies can be 
reconciled; 

The mdcncc we report lends further support to the 
observation that' passive smoking may increase the 
risk of subsequent lung cancer, and it suggests that it 
may be particularly important to protect children and 
adolescents from this environmental hazard. 

We *rc indebted to And real NicoUou for hii auuunce with the 
computer programming used m our analyses. 
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